OncOlOgy nursing FOrum -vOl 35, nO 2, 2008 209 Purpose/Objectives: To describe the development, testing, and utility of the Breast Cancer Treatment Response Inventory (BCTRI), an instrument that captures the symptom experience of women with breast cancer.
2001) so that healthcare professionals can evaluate and address what survivors perceive as important and requiring attention. Armstrong wrote about a need to understand the meaning that the symptom experience has on life so that interventions can be targeted to provide survivors with needed adjustment and coping strategies. With that information, healthcare professionals can respond more adequately to the needs of breast cancer survivors (Armstrong; Dodd, miaskowski, & lee, 2004; goodell & nail) . until resources are targeted toward breast cancer survivors' specific needs and concerns, many women will continue to resume their lives with inadequate resources and support. This article discusses the conceptualization of symptom experience followed by Downloaded on 12 07 2018. Single-user license only. Copyright 2018 by the Oncology Nursing Society. For permission to post online, reprint, adapt, or reuse, please email pubpermissions@ons.org a description of the development, psychometric properties, and utility of the Breast cancer Treatment response inventory (BcTri) (Budin & Hoskins, 2000; cartwright-Alcarese, 2005) , an instrument designed to measure the relationships among the dimensions of symptom experience from treatment through ongoing recovery.
Literature Review
A breast cancer survivor's symptom experience is more than a list of symptoms. symptom experience has been conceptualized to include the number of symptoms, severity of symptoms, and amount of distress experienced (Armstrong, 2003; goodell & nail, 2005) . symptom clusters, as well as the effects of numerous concurrent symptoms on outcomes, are important dimensions of symptom experience and require further exploration (Armstrong; Dodd, miaskowski, & Paul, 2001; Fox & lyon, 2006; goodell & nail; miaskowski, Dodd, & lee, 2004; miaskowski et al., 2006) . Dodd et al. (2004) defined a symptom cluster as "three or more symptoms that . . . occur together and are related to each other" (p. 77) and suggested that further exploration was needed to determine whether the definition could be modified to include two or more symptoms. Kim, mcguire, Tulman, and Barsevick (2005) analyzed studies regarding symptom clusters in the psychology and psychiatry, general medicine, and nursing literature and provided a discussion that reveals that the concept is well developed in the psychology and psychiatry literature. Kim et al. concurred that the concept of symptom clusters is early in its evolution in the nursing literature. They concluded from the literature review that the number of symptoms in a cluster is not important but that the major antecedent of a symptom cluster is two or more symptoms. The authors pointed out that the clinical utility of the symptom cluster is an important factor, as well as the testing of interventions that may affect outcome.
symptoms in a cluster can have different causes (Dodd, miaskowski, et al., 2001; Kim et al., 2005) . For example, symptoms associated with fatigue may include pain, sleep disruption, and emotional disruption, but pain may be from the surgical procedure (e.g., chronic postmastectomy pain), sleep disruption from the abrupt onset of menopausal symptoms, and emotional distress from existential concerns (e.g., fear of recurrence). The literature suggests that symptom clusters and their possible synergistic effects may help to explain the effect of symptom experience on quality-of-life outcomes . multiple symptoms are associated with breast cancer and its treatment. reiner and lacasse (2006) reviewed the literature to explore correlates of symptoms in individuals with cancer who were aged 55 years or older; they found that multiple symptoms result in decreased physical functioning and that pain and fatigue are predictors for an increase in the number of symptoms. To examine the occurrence of concurrent, numerous symptoms and their possible multiplicative effects, data must be collected with a tool that includes a comprehensive list of symptoms relevant to women with breast cancer throughout the treatment and recovery period (Armstrong, 2003; Dodd, Janson, et al., 2001; goodell & nail, 2005; ropka & spencer-cisek, 2001) . As more information becomes available about the relationships among the various dimensions of the symptom experience, resources and support can be identified and provided to women according to their specific needs and priorities. nccn (2007b) defines symptom distress as "a multifactorial unpleasant emotional experience of a psychological (cognitive, behavioral, emotional), social, and/or spiritual nature that may interfere with the ability to cope effectively with cancer, its physical symptoms, and its treatment." Healthcare providers must measure not only severity of symptoms but also patients' responses to their symptoms (i.e., perceived level of distress) to determine how they will cope and seek resources (Armstrong, 2003; goodell & nail, 2005; lazarus, 1993; lazarus & Folkman, 1984; rhodes, mcDaniel, Homan, Johnson, & madsen, 2000) . some symptoms are more distressing than others, and a patient's values influence the relationship among number of symptoms, severity of symptoms, and amount of distress experienced. Demographic variability (including age, ethnicity, marital status, education, and employment status) may influence the meaning the symptom experience has on a breast cancer survivor's individual life and, subsequently, may influence distress (goodell & nail) .
A breast cancer survivor may perceive a symptom as distressful despite low severity. For example, two breast cancer survivors, a professional singer and a violinist, may perceive the severity of peripheral neuropathy as moderate; however, the professional singer may experience the symptom as a reminder that she has "beaten the disease," whereas the violinist may find her peripheral neuropathy to be severely distressful because she does not have the needed sensitivity in her fingers to perform optimally. Thus, associated distress is an important indicator to determine appropriate problem-focused or emotion-focused strategies to help women minimize or cope with negative meanings of symptoms.
When nothing can be done to relieve the severity of a symptom, measures to decrease the associated distress may be an option. Badger, Braden, and mishel (2001) demonstrated that when they examined the effects of self-help interventions on quality of life among 169 women with breast cancer as compared to a control group (standard care). The investigators noted that even when women reported continued high severity of symptoms, the associated distress frequently was decreased from intervention effects. Thus, associated distress can be used as a "red flag" indicating the need to ascertain the personal meaning of symptoms so that targeted interventions can be identified.
nursing research on symptom experience is in its infancy, but the conceptualization provided by Armstrong (2003) , goodell and nail (2005), Dodd et al. (2004) , and Kim et al. (2005) provides a standardized definition that lends itself to measurement and analysis. An instrument that measures symptom experience must include a comprehensive list of symptoms relevant to breast cancer survivors to fully explore symptom experience (Armstrong; Dodd, Janson, et al., 2001; goodell & nail) .
As recommended in the assessment phase of Ons's Priority symptom management Project (ropka & spencercisek, 2001 ), a tool is needed to comprehensively screen for symptoms related to breast cancer, treatment, and ongoing survivorship, making further exploration of the symptom experience possible. This includes the various relationships among number of symptoms, severity of symptoms, amount of distress experienced, and the possible synergistic effects of symptom clusters and concurrent symptoms and multiplicative effects on specific outcomes. This, in turn, would help researchers identify management strategies (ropka & spencer-cisek).
Development, Refinement, and Psychometric Properties of the Breast Cancer Treatment Response Inventory
The Breast cancer Treatment response inventory (BcTri) (Budin & Hoskins, 2000; cartwright-Alcarese, 2005 ) is a tool that captures the myriad symptoms common to breast cancer survivors and facilitates further exploration regarding the relationships among dimensions of symptom experience, number, severity, and related distress. The BcTri was adapted and refined from an earlier version of an instrument called the Treatment response inventory (Tri), developed for use in a longitudinal study that examined patterns of adjustment among patients with breast cancer and their partners (Hoskins, Baker, et al., 1996; Hoskins, Budin, & maislin, 1996) . The Tri consisted of a yes/no checklist of 20 side effects or symptoms associated with breast cancer treatments that were identified in the literature and then validated by an oncology clinical nurse specialist. The original 20 side effects and symptoms included on the Tri were fatigue, difficulty sleeping, shoulder or arm discomfort, pain, emotional upset, difficulty concentrating, nausea and vomiting, bowel problems, sexual problems, swelling of arm or breast, referred sensations, fluid at surgical site, radiation skin effects, temperature fluctuation, decrease in appetite, hair loss or thinning, mouth sores, poor wound healing, infection, and bleeding at surgical site. The Tri also included a section for investigators to fill in information about treatment options, including primary surgical procedures and reconstruction, as well as diagnostic indicators such as node status, stage of disease, and types of adjuvant therapy received (e.g., radiation, chemotherapy, hormone therapy). The Tri was designed to be completed by an investigator using information gathered from an interview with a patient and taking approximately five minutes. Hoskins (1997) recognized that because many of the symptoms listed on the Tri were subjective, a patient's response would be more meaningful than a clinician's assessment. in addition, despite the fact that the Tri had a single item identifying the presence of emotional distress, the investigator recommended a revision to the instrument to include an evaluation of distress associated with each symptom reported and a factor analysis conducted to clarify the structure of the Tri further. Budin and Hoskins (2000) revised the Tri to be a selfreport measure of a patient's side effects and associated distress, renamed the BcTri. using the same list of symptoms as the Tri, the BcTri allows patients not only to check off any of the 20 side effects or symptoms they are experiencing but also to rate the severity and distress associated with each on a likert scale of 0 (absence of severity or distress associated with the symptom) to 3 (greatest amount of severity or distress associated with the symptom). To establish validity and reliability, Budin and Hoskins used the revised BcTri to collect data from 105 women with breast cancer (sample 1) from the time of surgery through ongoing recovery.
Sample 1
Characteristics: Participant ages ranged from 36-79 years, with a mean age of 51.0 years (sD = 12.1). more than half were college educated and employed in diverse professional and semiprofessional occupations. At the time of diagnosis, nearly one-third (n = 37, 35%) had stage 0 or stage 1 disease, 47% had stage ii, and 18% had stage iii disease. Types of surgical treatment included lumpectomy (n = 51, 49%), modified radical mastectomy (n = 54, 51%), and reconstructive surgery (n = 37, 69% of those who had mastectomy). At the time the participants completed the BcTri, approximately one-third were undergoing radiation therapy, one-third receiving chemotherapy, and nearly one-half receiving hormone therapy (see Table 1 ).
Findings: Total number of symptoms, severity of symptoms, and total amount of distress experienced were calculated (see Table 2 ). The most frequently occurring and distressful symptoms were fatigue, difficulty sleeping, shoulder or arm discomfort, pain, emotional upset, difficulty concentrating, nausea and vomiting, and bowel problems (see Table 3 ). To determine discriminate validity, the researchers compared total distress between those who were receiving chemotherapy ( -X = 10.03, sD = 6.1) and those who were not ( -X = 4.96, sD = 4.6). Women receiving chemotherapy reported significantly more distress than those not receiving chemotherapy (t = 4.4, p < 0.001), thus supporting the ability of the BcTri to discriminate between two groups expected to report different levels of symptom distress (i.e., contrasting or known groups).
in addition to completing the BcTri, the 105 women in sample 1 completed the symptom Distress scale (sDs) (mccorkle & young, 1978) , a widely used and well-validated tool that measures symptom distress. Distress scores measured by the BcTri were correlated with total scores from the sDs, thus providing support for criterion validity or convergence (r = 0.86, p < 0.001). The factor structure of the BcTri was evaluated with a principal components factor analysis with varimax rotation. A five-factor solution accounted for 68% of the variance. The first factor consisted of nine items with loadings ranging from 0.45-0.75. The items related to adjuvant therapy (i.e., nausea and vomiting, hair loss, bowel problems, mouth sores, skin problems, decrease in appetite, fatigue, emotional upset, and difficulty concentrating). The second factor consisted of six items with factor loadings ranging from 0.42-0.78. The items were associated with surgical interventions (i.e., pain, referred sensation, swelling, shoulder or arm discomfort, sleep disturbance, and sexual problems). The third, fourth, and fifth factors each contained only one item each with a factor loading above 0.5 (fluid collection at surgical site, temperature fluctuation, and infection). Two items (poor wound healing and bleeding at the surgical site) did not load on any factors because the symptoms were not experienced by any women in the sample.
Frequency distributions for all items for sample 1 were calculated. scores were calculated for the number of symptoms, severity of symptoms, and amount of distress. reliability for the three dimensions of the symptom experience was evident in cronbach alpha coefficients of 0.64, 0.77, and 0.72, respectively, indicating that the dimensions were homogenous (i.e., the dimensions were internally consistent).
Sample 2
BCTRI instrument refinement: cartwright-Alcarese (2005) used the BcTri to collect data regarding the symptom experience of women with breast cancer in ongoing recovery (sample 2). With permission from Budin and Hoskins (2000) , the researcher modified the BcTri to include seven additional symptoms associated with ongoing recovery-sweats (hot flashes), vaginal dryness, vaginal discharge, vaginal bleeding, facial swelling, numbness and tingling, and increase in appetite-resulting in a total of 27 items (see Table 3 ).
investigators who explored the effects of breast cancer treatment (graydon et al., 1997) and examined the outcomes of clinical breast cancer trials (Thurlimann et al., 2005) reported that the symptoms are relevant to the recovery phase of breast cancer. Because the purpose of cartwright-Alcarese's (2005) study was to explore side effects relevant to ongoing recovery, three items (fluid collection at the site of surgery, bleeding at the surgical site, and poor wound healing) that were directly related to the immediate postsurgical period were not included in the data collection.
Also with permission from Budin and Hoskins (2000) , cartwright-Alcarese (2005) further modified the BcTri to include a more comprehensive list of specific surgical treatment options, hormonal therapies, and chemotherapy regimens relevant to breast cancer treatment so that participants could easily check off the treatments they received. in addition, all types of breast cancer surgery and radiation therapy treatment, as well as stage of disease, were listed for participants. Participants were encouraged to validate the treatment options with their healthcare providers.
Characteristics: sample 2 consisted of 131 breast cancer survivors in ongoing recovery from one month to five years after completion of primary therapy (cartwright-Alcarese, 2005) . Participant ages ranged from 31-84 years, with a mean age of 51.5 years (sD = 12.1). more than half were college educated and employed in diverse professional and semiprofessional occupations. At the time of diagnosis, nearly half (54%) had stage 0-i disease, 41% had stage ii-iii disease, and 5% had stage iv disease. Types of surgical treatment included modified radical mastectomy (n = 92, 70%), lumpectomy (n = 39, 30%), and reconstructive surgery (n = 66, 71% of those who had mastectomy). At the time the participants completed the BcTri, only 2% were receiving chemotherapy and 63% were receiving hormone therapy; 44% had received radiation therapy (see Table 1 ).
Findings: Table 2 lists the mean scores for severity of symptoms and amount of distress experienced for women in the ongoing recovery phase of breast cancer. symptoms reported as most distressful were sweats and hot flashes, difficulty sleeping, fatigue, emotional upset, vaginal dryness, shoulder or arm discomfort, difficulty concentrating, and sexual problems (see Table 3 ).
reliability for the three subscales or dimensions of symptom experience measured by the BcTri was demonstrated by cronbach alpha coefficients of 0.72, 0.82, and 0.84, respectively, indicating that the dimensions were homogeneous and internally consistent (Talbot, 1995; Waltz, strickland, & lenz, 1991) . The reliability coefficients are similar to those reported by Budin and Hoskins (2000) .
Possible Actual Variable
Range Range -X SD Dodd et al. (2004) differentiated symptom clusters from concurrent symptoms. concurrent symptoms are a number of symptoms occurring simultaneously and may be used as predictors of patient outcomes. For example, cognitive changes in breast cancer survivors are reported frequently (Ahles et al., 2002; cartwright-Alcarese, 2005; ganz et al., 2002; ganz, greendale, Petersen, Kahn, & Bower, 2003; Jansen, miaskowski, Dodd, & Dowling, 2005; Knobf, 2001; samarel et al., 1996; Fan et al., 2005) . nail (2006) indicated that cognitive changes can result "from the disease, the treatment, complications of treatment, comorbid conditions, the adverse effects of drugs, other symptoms, aging, and psychological responses to the cancer diagnosis" (p. 48), thus suggesting that the number of symptoms may have a multiplicative effect on cognitive changes. The following is an example of how the BcTri is a useful tool to empirically screen for symptom clusters or to note when a multiplicative effect results from an increase in number of symptoms that may, in turn, influence overall distress or another specific outcome.
nail (2006) cautioned that few studies have examined the pattern of change in concentration throughout the breast cancer treatment and recovery period. Thus, to test the multiplicative effect of number of symptoms on difficulty concentrating, using the previously described data (cartwright-Alcarese, 2005), a Pearson correlation matrix was calculated. The Pearson correlation coefficients show that the number of symptoms is moderately correlated to difficulty concentrating (r = 0.631, p = 0.000), indicating that approximately 40% of difficulty concentrating can be explained by increased number of symptoms, suggesting a multiplicative effect (i.e., as the number of symptoms increase, difficulty concentrating becomes more severe).
Although this suggests that decreasing the number of symptoms would improve concentration, no empirical evidence supports the hypothesis. The clinical relevance of the correlation will become meaningful only when investigators test interventions targeted toward the number of symptoms, specific symptoms, or symptom clusters that demonstrate improvement in specific outcomes, in this case difficulty concentrating. Dodd et al. (2004) noted that many symptom clusters may be "buried in the text of articles and 'yet to be analyzed' large symptom data sets, making retrieval and estimates of prevalence difficult to derive" (p. 76). recently, in the cancer nursing literature, investigators have examined data exploring the occurrence of symptom clusters and have included pain, fatigue, depression, and sleep disruption as dimensions of the clusters (Beck, Dudley, & Barsevick, 2005; Bender, Ergyn, rosenzweig, cohen, & sereika, 2005; Dodd, miaskowski, et al., 2001; Fox & lyon, 2006; miaskowski et al., 2004;  national institutes of Health state-of-science Panel, 2004). Dodd et al.(2004) conducted a review of the literature and reported that the strength of the intercorrelations among pain, fatigue, and sleep disruption varied in different cancer populations. Higher and significant correlations were found among women with breast cancer. Therefore, for the purpose of demonstrating the BcTri's utility in testing for symptom clusters, the symptom cluster that includes pain, fatigue, and sleep disruption was tested in a sample of 131 women with breast cancer previously described in this article (cartwright-Alcarese, 2005) . A Pearson correlation matrix was calculated for sleep disturbance, fatigue, and pain. The correlations, although statistically significant (p < 0.001), ranged from 0.301-0.357, indicating low to moderate relationship strength (munro, 2001) . The symptoms frequently are associated with varying types of emotional upset (Bower et al., 2000; reiner & lacasse, 2006) .
Symptom Clusters
To test the symptom cluster for synergistic effect on emotional upset, the dependent variable of emotional distress was included in the correlation matrix, resulting in significant correlations (p < 0.001) ranging from 0.353-0.558, suggesting that in that sample, the symptoms in the cluster could explain as much as 61% of the variance in emotional upset. The clinical relevance of the statistical findings would be determined by targeting interventions toward specific clusters or concurrent symptoms to determine whether the distress or another outcome is influenced. 
Severity of Symptoms Amount of Distress

Implications for Nursing Practice and Further Research
increasing the scope of knowledge regarding symptom experience is a national priority recognized by the national cancer institute, Ons (2003) , and the institute of medicine (Berger et al., 2005; Ferrell, virani, smith, & Juarez, 2003; Hampton, 2005; ropka & spencer-cisek, 2001) . reliable and valid tools are needed that can be used consistently in research and practice settings (Byar et al., 2006) . Oncology nurses are in a pivotal position to partner with breast cancer survivors to identify aspects of symptom experience that are most troublesome so that nursing interventions can be developed to help patients adjust and cope with the challenges. Oncology nurses can make a key contribution to improving patient outcomes by linking interventions to dimensions of symptom experience that have been identified as most distressful and by demonstrating how the interventions influence specific nursing-sensitive patient outcomes.
investigators should conduct additional studies with longitudinal designs using the BcTri (Budin & Hoskins, 2000; cartwright-Alcarese, 2005) at specific meaningful time points in treatment, recovery (one to five years), and ongoing survivorship (more than five years) to further explore the emerging concept of symptom experience, which includes the number of symptoms, the severity of symptoms, and the amount of distress experienced, as well as multiplicative effects of numerous concurrent symptoms and the synergistic effects of symptom clusters on specific outcomes. such studies would permit further exploration of the dimensions of symptom experience described in this article. The findings can be used to determine survivors' symptom-related needs and to examine how the relationships among the variables change at different time points in the treatment-recovery trajectory.
samples that reflect more socioeconomically and ethnically diverse populations should be included to examine a more heterogeneous symptom experience. The BcTri also would be a useful assessment tool during breast cancer treatment and in the recovery period to ensure that oncology nurses are aware of patients' perceptions of distress related to symptom experience so that care can be focused to meet patients' needs.
included among the six priority areas in Ons's research agenda (Ons, 2004) are cancer symptoms and side effects, as well as the late effects of cancer treatment and long-term survivorship issues. The BcTri as a standardized data collection tool will provide oncology nurses with a means to identify the comprehensive list of breast cancer symptoms that women experience. The data then can be analyzed and lead to a better understanding of the complex relationships among symptoms, symptom clusters, and the effects the variables have on distress and other outcomes so that care and interventions can be symptom focused.
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